CLAIMS 

1. An apparatus for processing image data to 
produce a^ image for covering an image area of a display, 
comprising :\ 

a plurality of graphics processors, each graphics 
processor beings, operable to render the image data into frame 
image data and ts) store the frame image data in a respective 
local frame bufferX 

a control processor operable to provide instructions 
to the plurality of graVhics processors; and 

one or more me^qe units operable to synchronously 
receive the frame image datsa from the respective local frame 
buffers and to synchronously \roduce combined frame image data 
based thereon . \ 

2. The apparatus of cXaim 1, wherein at least one 
of the one or more merge units is operable to produce a merge 
synchronization signal used by theS. graphics processors to 
release the frame image data from theS. respective local frame 
buffers to the one or more merge units. \ 

3. The apparatus of claim 2, further comprising: 

at least one synchronization unit operable to 
receive the merge synchronization signal f rom Vhe at least one 
merge unit; and \ 

respective local synchronization unitsX coupled to 
the graphics processors and operable to receiveX the merge 
synchronization signal and to cause the release of Vhe frame 
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image signal from the local frame buffer to the at least one 
merge unit. 

\ 4. The apparatus of claim 2, wherein the merge 

synohronization signal is synchronized in accordance with a 
display protocol defining how respective frames of the 
combined frame image data are to be displayed. 

\5 . The apparatus of claim 4, wherein the display 
protocol deifines at least one of a frame rate at which 
successive frames of the combined frame image data are 
displayed, anas, a blanking period that .dictates when the 
combined frame image data is to be refreshed. 

6. The \apparatus of claim 5, wherein the merge 
synchronization signal includes transitions that are proximate 
to ends of the blankimg periods such that the at least one 
merge unit initiates producing the combined frame image data 
for display at the end\ of at least one of the blanking 
periods. \ 

7. The apparatusX of claim 6, wherein the 
transitions of the merge \ synchronization signal are 
substantially coincident with V:he ends of the blanking 
periods. \ 

8- The apparatus of claiW 6, wherein the merge 
synchronization signal includes transitaSons that lead the ends 
of the blanking periods. \ 

9- The apparatus of claim 2, where^: 

the plurality of graphics processors ^are grouped 
into respective sets of graphics processors; \ 
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V the one or more merge units include a respective 

lofcal merge unit coupled to each set of graphics processors, 
andNa core merge unit coupled to each local merge unit ; 

\ the respective local merge units are operable to 
synchroViously receive the frame image data from the respective 
local r\rame buffers and to synchronously produce local 
combined frame image data based thereon; and 

t\e core merge unit is operable to synchronously 
receive the\ local combined frame image data from the 
respective local merge units and to synchronously produce the 
combined frame Wage data based thereon . 

10. The. apparatus of claim 9, further comprising: 

a respective local synchronization unit coupled to 
each set of graphics ^processors and to each local merge unit; 
and \ 

a core synchr(S)nization unit coupled each local 
synchronization unit and tcXthe core merge unit, 

wherein the core mer-ge unit is operable to produce 
the merge synchronization \signal used by the core 
synchronization unit and at \ least some of the local 
synchronization units to permiuv the respective sets of 
graphics processors to synchronously release the frame image 
data from the respective local frame louffers to the respective 
local merge units, and to permit the Vrespective local merge 
units to synchronously release the locaTv combined frame image 
data to the core merge unit . \ 

11. The apparatus of claim 9, wherein the control 
processor is operable to instruct the graphics processors and 



one or more merge units to operate in one or more modes 
that^affect at least one of (i) timing relationships between 
when imag;a data are rendered, when frame image data are 
released f rom^Ni:;espective local frame buffers, and when frame 
image data are mer^^sd; and (ii) how the frame image data are 
merged to synchronously pisQduce the combined frame image data, 

lA The apparatus of claim 11, wherein the core 
merge unit \and the respective local merge units are 
operatively coaipled to the control processor by way of 
separate controiK data lines such that exclusive communication 
between the cont^l processor, the core merge unit, and the 
respective local \ merge units at least concerning the 
instruction to opera\e in the one or more modes is obtained. 

13. An appaoratus for processing image data to 
reduce an image for display on a display screen, comprising: 

a plurality of graphics processors, each graphics 
processor being operable tc\ render the image data into frame 
image data and to store the Vrame image data in a respective 
local frame buffer, and each graphics processor including a 
synchronization counter operable to produce a local 
synchronization count indicatingX when the frame image data 
should be released from the local :re'ame buffer; 

a control processor operab^ to provide instructions 
to the plurality of graphics processorsB ; and 

at least one merge unit opeVable to synchronously 
receive the frame image data from the respective local frame 
buffers and to synchronously produce comb^^ed frame image data 
based thereon . \ 
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.4. The apparatus of claim 13, wherein the control 
processor includes a timing generator operable to produce a 
synchronization signal that is synchronized in accordance with 
a display protocol defining how respective frames of the 
combined frama image data are to be displayed. 

15. The apparatus of claim 14, wherein the display 
protocol defines at least one of a frame rate at which 
successive frames of the combined frame image data are 
displayed, and a\ blanking period that dictates when the 
combined frame ima^ data is to be refreshed. 

16. The Apparatus of claim 14, wherein the 
respective synchronization counters one of increment and 
decrement their syrachronization count based on the 
synchronization signal :^om the timing generator. 

17. The appara-Ooas of claim 16, wherein the graphics 
processors are further opWable to release their respective 
frame image data to the at\ least one merge unit when their 
respective local synchronization counts reach a threshold. 

18. The apparatus \ of claim 17, wherein the 
instructions from the control \ processor include respective 
reset signals indicative \>f when the respective 
synchronization counters shoul)^ reset their respective 
synchronization count . 

19. The apparatus of cl^m 13, wherein the control 
processor is operable to instruct -fthe graphics processors to 
operate in one or more modes that affect at least one of (i) 
timing relationships between when image data are rendered, 
when frame image data are released from respective local frame 
buffers, and when frame image data ar\ merged; and (ii) how 

-62- 




the frame image data are merged to synchronously produce the 
combined Drame image data . 

20\ The apparatus of claim 19, wherein at least one 
of the modes pirovides that: 

one oV more of the graphics processors completes 
rendering the image data into the respective frame buffers 
prior to the end oV each blanking period; 

one or more of the graphics processors completes 
rendering the image\ data into the respective frame buffers 
prior to the end of \an integral number of blanking periods; 
and \ 

one or more (yf the graphics processors includes an 
integral number of locaA frame buffers and that the one or 
more graphics processors \completes rendering the image data 
into the respective integral number of frame buffers prior to 
the ends of a corresponding integral number of blanking 
periods . \ 

21. The apparatus af claim 19, wherein the modes 
include at least one of area division, averaging, layer 
blending, Z-sorting and layer blending, and flip animation. 

22. The apparatus of cleim 13, wherein: 

the plurality of graphiAcs processors are grouped 
into respective sets of graphics processors ; 

the at least one merge unit includes a respective 
local merge unit coupled to each setA of graphics processors, 
and a core merge unit coupled to each local merge unit; 
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the respective local merge units are operable to 
synchronouslyVreceive the frame image data from the respective 
local frame maffers and to synchronously produce local 
combined frame image data based thereon; and 

the core, merge unit is operable to synchronously 
receive the local combined frame image data from the 
respective local mergfe units and to synchronously produce the 
combined frame image data based thereon. 

23. An apparatus for processing image data to 
produce an image for cohering an image area of a display, 
comprising: 

one or more set^ of graphics processors, each 
graphics processor being op^able to render the image data 
into frame image data and to latere the frame image data in a 
respective local frame buffer; 



a control processor operable to provide instructions 
to the graphics processors; 

a data bus operatively\ coupled to the control 
processor and the graphics processors; 

one or more merge units inoLLuding one or more local 
merge units and a core merge unit, a respective one of the 
local merge units being coupled to \each set of graphics 
processors and being operable to syncVironously receive the 
frame image data from the respective loqal frame buffers and 
to synchronously produce local combined f:^ame image data based 
thereon, and the core merge unit being coVipled to each local 
merge unit and being operable to synchro\iously receive the 
local combined frame image data from the\ respective local 
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merge units and to synchronously produce the combined frame 
imageXdata based thereon; 

\ a control data bus operatively coupled to the core 
merge uriit and the local merge units; and 

\a bus controller operatively coupled between the 
data bus amd the control data bus and operable to transmit and 
receive data over the data bus and the control data bus on a 
priority basics. 

24. \The apparatus of claim 23, wherein the bus 
controller is am integral part of the core merge unit. 

25. Th^ apparatus of claim 23, wherein the control 
processor is operaale to instruct the graphics processors, the 
local merge unit, aird the core merge unit to operate in one or 
more modes that ^fect at least one of (i) timing 
relationships between when image data are rendered, when frame 
image data are releaseov from respective local frame buffers, 
and when frame image datH are merged; and (ii) how the frame 
image data are merged to\ synchronously produce the combined 
frame image data. \ 

26. The apparatusXof claim 25, wherein the control 
processor communicates at least the instructions concerning 
the one or more modes of operation to the respective local 
merge units and the core m^ge unit by way of the bus 
controller and the control data Idus , 

27. The apparatus of \claim 23, wherein the core 
merge unit is operable to prodmce a merge synchronization 
signal used by at least some of \ the graphics processors to 
synchronously release the frame imabe data from the respective 
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loical frame buffers to the respective local merge units, and 
to u>ermit the respective local merge units to synchronously 
release the local combined frame image data to the core merge 
unit A 

\ 28. The apparatus of claim 27, wherein the core 
merge un^ transmits the merge synchronization signal to the 
respect ive\ graphics processors by way the control data bus , 
the bus conmroller, and the data bus. 

29. \ The apparatus of claim 28, wherein the bus 
controller seizes the data bus when the core merge unit 
produces the mer^e synchronization signal such that the merge 
synchronization signal can be transmitted to the respective 
graphics processor's by way of the data bus on a priority 
basis- \ 

30. An apparatus for processing image data to 
produce an image for \covering an image area of a display, 
comprising : \ 

a plurality of \ sets of graphics processors, each 

graphics processor being Aperable to render the image data 

into frame image data and t® store the frame image data in a 
respective local frame buf f er \ 

a control processor operable to provide instructions 
to the plurality of graphics processors; 

a packet switch operatiVely coupled to the control 
processor and the respective sets ofi graphics processors; 

one or more merge units including one -or more local 
merge units and a core merge unit, a respective one of the 
local merge units being coupled to \each set of graphics 
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pU^^ssors and being operable to synchronously receive the 
frame image data from the respective local frame buffers and 
to synchronously produce local combined frame image data based 
thereon., and the core merge unit being coupled to each local 
merge unit and being operable to synchronously receive the 
local coinbined frame image data from the respective local 
merge unitiB and to synchronously produce the combined frame 
image data biased thereon; 

a cc5titrol data bus operatively coupled to the core 
merge unit and \he local merge units; and 

a pack?Bt switch controller operatively coupled 
between the pack^ switch and the control data bus and 
operable to transmit, and receive data over the packet switch 
and the control data \us on a priority basis. 



31. The apparatus of claim 30, wherein the packet 
switch controller is coiJ^led to the core merge unit by way of 
a dedicated data line. 

32- The apparatOk^ of claim 30, wherein the packet 
switch controller is an integral part of the core merge unit. 

33. The apparatus of claim 32, wherein the control 
processor is operable to instruct the graphics processors, the 
local merge unit, and the core merge unit to operate in one or 
more modes that affect at least one of (i) timing 
relationships between when image data are rendered, when frame 
image data are released from respective local frame buffers, 
and when frame image data are merged; and (ii) how the frame 
image data are merged to synchronously produce the combined 
frame image data. 
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l\\34. The apparatus of claim 33, wherein the control 
processor Acommunicates at least the instructions concerning 
the one or\ more modes of operation to the respective local 
merge units\ and the core merge unit by way of the packet 
switch, the packet switch controller and the control data bus. 

35. \The apparatus of claim 32, wherein the core 
merge unit is \operable to produce a merge synchronization 
signal used by ^t least some of the graphics processors to 
synchronously release the frame image data from the respective 
local frame buffers to the respective local merge units, and 
to permit the respective local merge units to synchronously 
release the local cbmbined frame image data to the core merge 
unit. \ 

36. The apparatus of claim 35, wherein the core 
merge unit transmits tine merge synchronization signal to the 

espective graphics processors by way of the control data bus, 
the packet switch control]^er, and the packet switch. 

37. The apparatus of claim 36, wherein the packet 
switch controller seizes theXpacket switch when the core merge 
unit produces the merge syncVironization signal such that the 
merge synchronization signal can be transmitted to the 
respective graphics processors \by way of the packet switch on 
a priority basis. \ 

38. An apparatus for\ processing image data to 
produce an image for covering an Wage area of a display, the 
apparatus being formed of a smbset of a plurality of 
processing nodes coupled together on a packet-switched 
network, the apparatus comprising: \ 
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et least one accelerator node including a plurality 
of sets of \graphics processors, each graphics processor being 
operable to Vender the image data into frame image data and to 
store the frame image data in a respective local frame buffer; 

one o^ more merge nodes including one or more merge 
units, the one oik more merge units including one or more local 
merge units and a core merge unit, a respective one of the 
local merge units \)eing associated with each set of graphics 
processors and bein^ operable to synchronously receive the 
frame image data from the respective local frame buffers and 
to synchronously produce local combined frame image data based 
thereon, and the core Verge unit being associated with each 
local merge unit and be\ig operable to synchronously receive 
the local combined frame miage data from the respective local 
merge units and to synchrOTOusly produce the combined frame 
image data based thereon; \ 

at least one coOTiguration node operable to 
facilitate selecting the subset V)f processing nodes ; 

a control node including a control processor 
operable to provide instructions \o the subset of processing 
nodes over the packet-switched network, and operable to select 
the subset of processing nodes to participate in processing 
the image data to produce the image foo: display; and 

at least one packet switch n®de operable route data 

packets between the subset of nodes, thfe data packets forming 

at least the image data, frame image dat)a, and combined frame 

image data . \ 

39. The apparatus of claim \38, wherein the 
configuration node is operable to issue \one or more node 
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configuration requests to the plurality of processing nodes on 
the Racket-switched network, the one or more node 
configuration requests prompting the processing nodes to 
transmit \at least some information concerning their data 
processingXcapabilities and their destination address to the 
configuration node . 

40- \ The apparatus of claim 39, wherein the at least 
some information concerning data processing capabilities 
includes at leasV one of a rate at which the image data can be 
processed into firame image data, a number of frame buffers 
available, frame Vmage data resolution, an indication of 
respective modes oif operation supported by the graphics 
processors, a numberXof parallel paths into which respective 
frame image data may V^e input for merging into the combined 
frame image data, an\ indication of respective modes of 
operation supported by tVe merge units, memory size available 
for storing data, memory ^cess speed, and memory throughput. 

41. The apparatus of claim 39, wherein the 
configuration node is further operable to transmit the 
destination addresses of substtantially all of the processing 
nodes that responded to the oVie or more node configuration 
requests to each of those processing nodes. 

42. The apparatus oA claim 39, wherein the 
configuration node is further operable to transmit the 
information provided by each processing node in response to 
the one or more node configuration requests and the 
destination addresses thereof to the qpntrol node. 

43. The apparatus of claim \2, wherein the control 
node is operable to select the subset of processing nodes from 
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among\ the processing nodes that responded to the one or more 
node opnf iguration requests to participate in processing the 
image Oiata to produce the image for display based their 
response^ to the one or more node configuration requests. 

\ 4 . The apparatus of claim A3, wherein the control 
node is further operable to transmit a request to participate 
in processing the image data to produce the image for display 
to each of th^E subset of processing nodes prompting them to 
accept such participation. 

45. Th^ apparatus of claim 44, wherein the control 
node is further operable to transmit one or more further node 
configuration requests to one or more of the subset of 
processing nodes that Vesponded to the request to participate. 

46. The appa^tus of claim 45, wherein the one or 
more further node configuration requests includes at least a 
request for the node to\ provide information concerning a 
format in which the node expects to transmit and receive at 
least one of the image d^a, the frame image data, the 
combined frame image data, andXprocessing instructions . 

47. The apparatus ofXclaim 46, wherein the control 
node is further operable to deteVmine which of the processing 
nodes are to be retained in the sVbset of processing nodes to 
participate in processing the imaga data to produce the image 
for display based on at least on& of the data processing 
capabilities and format information \provided in response to 
the one or more node configuration requests - 

48. The apparatus of claim wherein the packet- 
switched network is formed on a local are^ network. 
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h^. The apparatus of claim 38, further comprising 
at least one video hub node operable to (i) receive at least 
one of a frame of the combined frame image data and at least 
one externally provided frame of frame image data, (ii) 
transmit at le^t one of the at least one externally provided 
frame of frame iViage data and the frame of the combined frame 
image data to at\ least one of the graphics processors such 
that one or more oV the successive frames of frame image data 
a next frame of the\ combined frame image data may be based on 
the at least one of \he at least one externally provided frame 
of frame image data aVd the frame of the combined frame image 
data. \ 

50. The appa:ratus of claim 38, wherein the core 
merge unit is operable Vo produce a merge synchronization 
signal used by the graphics processors to release the frame 
image data from the respective local frame buffers to the 
local merge units, wherein tite merge synchronization signal is 
synchronized in accordance v\ra.th a display protocol defining 
how respective frames of the apmbined frame image data are to 
be displayed. \ 

51. The apparatus of claim 50, wherein the display 
protocol defines at" least one \of a frame rate at which 
successive frames of the combined frame image data are 
displayed, and a blanking periodX that dictates when the 
combined frame image data is to be refreshed. 

52 . The apparatus of claim 50 , wherein the at least 
one externally provided frame of frame\ image data adheres to 
one of the display protocols and the \merge synchronization 
signal is synchronized in accordanceX with that display 
protocol such that the core merge unit is\ operable to produce 
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a\ subsequent frame of the combined frame image data based on 
the at least one externally provided frame of frame image 
dat^ 

\ 53 . The apparatus of claim 38 , further comprising 
at leastXone memory hub node operable to (i) receive and store 
common im^e data, (ii) transmit the common image data to at 
least one o^ the graphics processors such that at least one of 
the successive frames of frame image data and a successive 
frame of the combined frame image data may include at least 
some of the common image data. 

54. The\ apparatus of claim 53, wherein the common 
image data include -rexture data . 

55. The apparatus of claim 38, wherein the packet- 
switched network is f ormied on an open network . 

56. The appar^us of claim 55, wherein the open 
network is the Internet . \ 

57- The apparatusXof claim 38, wherein the control 
node is an (n)th level control node, the at least one merge 
node is an (n)th level merge npde, the packet switch node is 
an (n)th level packet switcn node, and at least one 
accelerator node is an (n)th \evel accelerator node that 
includes an (n-l)th level controV node and a plurality of 
(n-l)th level accelerator nodes coubled together by way of an 
(n-l)th level packet switch node bver the packet-switched 
network. \ 

58- The apparatus of claim 5\ wherein at least one 
of the (n-i)th accelerator nodes includas an (n-i-l)th level 
control node and a plurality of (n-i-l)\h level accelerator 
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nodes coupled together by way of an (n-i-l)th level packet 
switcn node over the packet-switched network. 

\ 59. The apparatus of claim 58, wherein: 

\ at least some of the accelerator nodes are grouped 
to form respective sets of the graphics processors; 

a"a least some of the merge nodes include respective 
local merge Viits associated with the respective sets of the 
graphics processors such that the respective local merge units 
are operable toi synchronously receive the frame image data 
from the respective local frame buffers and to synchronously 
produce local combai^ed frame image data based thereon; and 

at least oVe of the processing nodes of the subset 
includes a core mergeX unit operable to synchronously receive 
the local combined frari^ image data from the respective local 
merge units and to synchronously produce the combined frame 
image data based thereon. \ 

60. The apparatu\ of claim 59, wherein the (n)th 
level control node is op^able to transmit (n)th level 
information sets over the paaket-switched network to one or 
more of the subset of processing nodes that at least one of 
(i) contain instructions, and (Vi) contain various data used 
in the production of the image. \ 

61. The apparatus ^f \ claim 60, wherein the 
instructions include information \hat causes the graphics 
processors, the local merge units, a\d the core merge unit to 
operate in one or more modes that afnect at least one of (i) 
timing relationships between when imkge data are rendered, 
when frame image data are released f rom Vespective local frame 
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bufflers, and when frame image data are merged; and (ii) how 
the \frame image data are merged to synchronously produce the 
combined frame image data. 

\ 62. The apparatus of claim 50, wherein the various 
data usW in the production of the image includes at least one 
of texture data, video data, and an externally provided frame 
of frame image data . 

63\ The apparatus of claim 60, wherein each of the 
(n)th level ynformation sets includes (i) an (n)th level 
header indicat\ng that the given information set was issued 
from the (n)th Aevel control node; (ii) a plurality of (n)th 
level informatiom blocks, each including information for one 
or more of the (n)^h level nodes - 

64. The apparatus of claim 63, wherein the (n)th 
level packet switch nVde is operable to route the plurality of 
(n)th level information blocks to the respective (n)th level 
nodes. \ 

65- The apparatus of claim 63, wherein at least one 
of the plurality of (n)tnL level information blocks includes 
information for the (n)th le^el accelerator node. 

66- The apparatus \ of clkim 65, wherein the (n)th 
level information block for tVe (n)th level accelerator node 
includes a plurality of respective (n-l)th information sub- 
blocks for the respective (n-1 ) tA nodes . 

67. The apparatus of claim 66, wherein the (n-l)th 
level packet switch node is operab]>e to route the plurality of 
(n-l)th level information sub-blockA to the respective (n-l)th 
level nodes . \ 
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S 8 . The apparatus of claim 66, wherein at least one 
of the (n-l)th level information sub-blocks for an (n-i)th 
level accelerator node includes a plurality of respective 
information s\ib-blocks for respective (n-i-l)th nodes. 

\ 

69. '^he apparatus of claim 65, wherein the subset 
of processing nodes includes at least one (n)th level video 
hub node operable^ to (i) receive at least one of a frame of 
the combined frama image data and at least one externally 
provided frame of frame image data, (ii) transmit at least one 
of the at least one \externally provided frame of frame image 
data and the frame o\ the combined frame image data to at 
least one of the graphites processors such that one or more of 
the successive frames of\ frame image data a next frame of the 
combined frame image dataXmay be based on the at least one of 
the at least one externally provided frame of frame, image data 
and the frame of the combined frame image data. 

70. The apparatus o&f claim 69, wherein at least one 
of the plurality of (n)th leVel information blocks includes 
information for the at least onA (n)th level video hub node. 

71. The apparatus of \laim 65, wherein the subset 
of processing nodes includes at least one (n)th level memory 
hub node operable to (i) receive aAd store common image data, 
(ii) transmit the common image data to at least one of the 
graphics processors such that at lea^t one of the successive 
frames of frame image data and a Successive frame of the 
combined frame image data may includ^ at least some of the 
common image data. 
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2. The apparatus of claim 71, wherein at least one 
rality of (n)th level information blocks includes 



informations for the at least one (n)th level memory hub node. 

73V The apparatus of any of claims 1, 23, 30, 38, 
or 57, wherffiin the respective local frame buffers of the 
respective graphics processors are operatively coupled to the 
one or more marge units by way of separate data lines such 
that exclusive transmission of the frame image data from the 
respective localX frame buffers to the respective one or more 
merge units is obAained, 




the respective local frame buffers of the respective 
groups of graphics processors are operatively coupled to the 
respective local merge\ units by way of separate data lines 
such that exclusive transmission of the frame image data from 
the respective local frWe buffers to the respective local 
merge units is obtained; and 

the respective lV)cal merge units are operatively 
coupled to the core merge unit by way of separate data lines 
such that exclusive transmission of the local combined frame 
image data from the respectiv)^ local merge units to the core 
merge unit is obtained. 

75. The apparatus of \any of claims 1, 23, 30, 38, 
or 57, wherein the core merge unit is operable to produce a 
merge synchronization signal useVl by . at least some of the 
respective sets of graphics pA^cessors to synchronously 
release the frame image data from V:he respective local frame 
buffers to the respective local mergf units, and to permit the 
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resbective local merge units to synchronously release the 
local combined frame image data to the core merge unit. 

\ 76. The apparatus of claim 75, wherein the merge 

synchrcbnization signal is synchronized in accordance with a 
displayX protocol defining how respective frames of the 
combined Vrame image data are to be displayed. 

A?. The apparatus of claim 76, wherein the display 
protocol dOTines at least one of a frame rate at which 
successive frames of the combined frame image data are 
displayed, an)d a blanking period that dictates when the 
combined frame Ymage data is to be refreshed. 

78. Tn^ apparatus of claim 77, wherein the merge 
synchronization sJonal includes transitions that are proximate 
to ends of the blanking periods such that the at least one 
merge unit initiate as producing the combined frame image data 
for display at theXend of at least one of the blanking 
periods. \ 

79. The apparatus of claim 78, wherein the 
transitions of the Vierge synchronization signal are 
substantially coincidentX with the ends of the blanking 
periods. \ 

80- The apparatus^ of claim 78, wherein the merge 
synchronization signal includes transitions that lead the ends 
of the blanking periods. \ 

81. The apparatus of \claim 75, wherein each of the 
graphics processors is further ©perable to render the image 
data into a respective one of theXframe buffers asynchronously 
with respect to the merge synchroniVation signal.' 
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£2. The apparatus of claim 81, wherein each of the 
graphics pnocessors is further operable to begin rendering the 
image data Vinto the respective frame buffers in response to 
one or more rendering instructions from the control processor. 

83- \ The apparatus of claim 82, wherein at least one 
of the graphias processors is further operable to issue a 
rendering complete signal to the control processor when it has 
completed rendering a frame of the frame image data and to 
store it in a respective one of the frame buffers. 



84. The \apparatus of any of claims 1, 23, 30, 38, 
or 57, wherein the \control processor is operable to instruct 
the graphics proces^rs and the one or more merge units to 

perate in one or mo2\e modes that affect at least one of (i) 
timing relationships between when image data are rendered, 
when frame image data are released from respective local frame 
buffers, and when frame\ image data are merged; and (ii) how 
the frame image data are\ merged to synchronously produce the 
combined frame image data, 

85. The apparat^Xs of claim 84, wherein control 
processor is operable to instruct the graphics processors and 
the one or more merge unitA to operate in the one or more 
modes on a frame-by-frame bas: 

86. The apparatus o:^ claim 84, wherein at least one 
of the modes provides that 

one or more of the giraphics processors completes 
rendering the image data into tne respective frame buffers 
prior to the end of each blanking aeriod; 
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^|one or more of the graphics processors completes 
rendering Vthe image data into the respective frame buffers 
prior to nhe end of an integral number of blanking periods; 
and \ 

on^ or more of the graphics processors includes an 
integral number of local frame buffers and that the one or 
more graphics V^rocessors completes rendering the image data 
into the respective integral number of frame buffers prior to 
the ends of a\ corresponding integral number of blanking 
periods. \ 

87. Tha apparatus of claim 84, wherein the modes 
include at least \ one of area division, averaging, layer 
blending, Z-sorting\and layer blending, and flip animation. 

88. The apparatus of claim 84, wherein at least one 
f the modes is an aAea division mode providing that at least 

two of the local f rame\ buf f ers are partitioned into respective 
rendering areas that aorrespond with respective portions of 
the image area and nonArendering areas, and an aggregate of 
the rendering areas results .in a total rendering area that 
corresponds with all portions of the image area. 

89. The apparatijU^ of claim 88, wherein the area 
division mode further proviqes that the at least two graphics 
processors complete rendering the image data into the 
respective rendering areas of\the frame buffers prior to the 
end of each blanking period. \ 

90. The apparatus of \claim 88, wherein the one or 
more merge units are further \ operable to synchronously 
aggregate the frame image data f nom the respective rendering 
areas of the at least two graphics processors based on alpha 




blending values to produce the combined frame image data, and 
the \combined frame image data are capable of covering the 
imageX area . 

\ 91. The apparatus of claim 84, wherein at least one 
of the Ixodes is an averaging mode providing that the local 
frame buffers of at least two of the graphics processors 
include reno^ering areas that each correspond with all portions 
of the imageX area and that the respective frame image data 
from the at Aeast two local frame buffers are averaged to 
produce the combined frame image data. 

92. Thk apparatus of claim 91, wherein the 
averaging mode furWier provides that the at least two graphics 
processors complet^ rendering the image data into the 
respective rendering Vreas of the frame buffers prior to the 

d of each blanking peViod. 

93, The appar^us of claim 91, wherein the one or 
more merge unit are furth^ operable to synchronously average 
the frame image data from Vhe respective rendering areas of 
the at least two graphics p2^ocessors based on alpha blending 
values to produce the combirred frame image data, and the 
combined frame image data are Wpable of covering the image 
area. \ 

94- The apparatus of cla\m 84, wherein at least one 
of the modes is a layer blending moWe providing that: (i) at 
least some of the image data are rendered into the local frame 
buffers of at least two of the graphics processors such that 
each of these local frame buffers includes frame image data 
representing a portion of the combined arame image data; (ii) 
each of the portions of the combined Acame image data are 
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prioritized; and (iii) the one or more merge units are further 
operalple to synchronously produce the combined frame image 
data ixv layering each of the frame image data in an order 
accordiJ^g to the priority thereof. 

,95. The apparatus of claim 94, wherein the one or 
more merge\ units are further operable to synchronously layer 
the frame iVnage data such that one of the layers of frame 
image data mc^ overwrite another of the layers of frame image 
data depending\ on the priority of the layers, 

96. "^he apparatus of claim 94, wherein the layer 
blending mode fuVther provides that the at least two graphics 
processors compll^te rendering the image data into the 
respective frame Bluffers prior to the end of each blanking 

eriod. 

97. The apparatus of claim 84, wherein at least one 
of the modes is a Z-sorting and layer blending mode providing 
that: (i) at least soma of the image data are renciered into 
the local frame buffer:^ of at least two of the graphics 
processors such that eacA of the at least two local frame 
buffers includes frame imaVe data representing a portion of 
the combined frame image data; (ii) the frame image data 
include Z-values representing \image depth; and (iii) the one 
or more merge units are furt\ier operable to synchronously 
produce the combined frame linage data by Z-sorting and 
layering each of the frame image\data in accordance with the 
image depth, 

98. The apparatus of claim 97, wherein the one or 
more merge units are further operabie to synchronously layer 
the frame image data such that at le\ast a portion of one of 
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frameAimage data may overwrite another portion of frame image 
data depending on the Z-values thereof. 

99. The apparatus of claim 97, wherein the Z- 
sorting ^d layer blending mode further provides that the at 
least two\ graphics processors complete rendering the image 
data into \he respective frame buffers prior to the end of 
each blanking period. 

100. \ The apparatus of claim 84, wherein at least one 
of the modes is a flip animation mode providing that: (i) the 
local frame bi\ffers of at least two graphics processors 
include frame iJhage data that are capable of covering the 
image area; and \ii ) the one or more merge units are further 
operable to produce the combined frame image data by 
sequentially releasing the respective frame image data from 
the at least two gra)phics processors. 

101- The apl^aratus of claim 100, wherein the flip 
animation mode further V^^ovides that the at least two graphics 
processors complete rejidering the image data into the 
respective frame buff ers\ prior to the ends of an integral 
number of blanking periods.^ 

102. The apparatu\ of claim 101, wherein the 
integral number of blanking periods corresponds to the number 
of graphics processors participating in the flip animation 
mode . 

103. The apparatus o:^ claim 101, wherein the 
integral number of blanking periodfe corresponds to the number 
of local frame buffers participating in the flip animation 
mode , 
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l04. The apparatus of any of claims 38 or 57, 
further comprising at least one video hub operable to receive 
at least one of a frame of the combined frame image data and 
at least one^ externally provided frame of frame image data, 
the at least \one video hub being operatively coupled to the 
plurality of graphics processors such that (i) at least one of 
the successive Vframes of frame image data from one or more of 
the graphics pjqp*^^^^^^^ may include at least one of the at 
least one externally provided frame of frame image data and 
the frame of the\ combined frame image data, and (ii) one or 
more merge units abre operable to produce a successive frame of 
the combined frame \ image data based on the at least one of the 
at least one externally provided frame of frame image data and 
the frame of the comJpined frame image data. 



#105. The 
ynchronization sic 



105. The apiparatus of claim 104, wherein the merge 
is synchronized in accordance with a 
display protocol defi\ning how respective frames of the 
combined frame image dat^ are to be displayed. 



106. The apparatus of claim 105, wherein the display 
protocol defines at leait one of a frame rate at which 
successive frames of tha combined frame image data are 
displayed, and a blanking period that dictates when the 
combined frame image data is\to be refreshed. 



107. The apparatus \ of claim 105, wherein the at 
least one externally provide^d frame of frame image data 
adheres to one of the disp\Lay protocols and the merge 
synchronization signal is synchi^nized in accordance with that 
display protocol such that the\ merge unit is operable to 
produce a next frame of the combiked frame image data based on 
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east one externally provided frame of frame image 




109ve The apparatus of any of claims 38 or 57, 
further compri^ng at least one memory hub operable to receive 
and store common Vmage data, the at least one memory hub being 
operatively coupleo. to the plurality of graphics processors 
such that (i) at leaSst one of the successive frames of frame 
image data from one Of more of the graphics processors may 
include at least some o^ the common image data, and (ii) the 
one or more merge units a^re operable to produce a successive 
frame of the combined frarqe image data based on the common 
image data. 

109. The apparatus o\ claim 108, wherein the common 
image data include texture data , 

110- A method for processing image data to produce 
an image fo^ covering an image area of a display, comprising: 

rendering the image data into frame image data using 
a plurality of \raphics processors; 

storing \he frame image data in respective local 
frame buffers; and 

synchronously ^aerging the frame image data from the 
respective local frame Ismffers to synchronously produce 
combined frame image data basW thereon. 

111. The method of c\aim 110, further comprising 
producing a merge synchronization signal used by at least some 
of the plurality of graphics prooessors to synchronously 
release the frame image data from the \:;espective local frame 
buffers for merging, 



.12. The method of claim 111, wherein the merge 
synchronization signal is synchronized in accordance with a 
display protocol defining how respective frames of the 
combined frame image data are to be displayed. 

113.\The method of claim 112, wherein the display 
protocol defin^es at least one of a frame rate at which 
successive frarrJps of the combined frame image data are 
displayed,^ and k blanking period that dictates when the 
combined frame imaae data is to be refreshed . 



in 



114. The Viethod of claim 113, wherein the merge 
synchronization signal includes transitions that are proximate 
to ends of the blankrng periods such that the combined frame 
image data are available for display at the end of at least 
one of the blanking periods , 
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115 . The method of claim 114 , wherein the 
transitions of the mei\ge synchronization signal are 
substantially coincident w\th the ends of the blanking 
periods . 

116. The method of oJ.aim 114, wherein the merge 
synchronization signal includes transitions that lead the ends 
of the blanking periods . 

117. The method of claim lil, wherein the image data 
are rendered into the respective frame buffers asynchronously 
with respect to the merge synchronization signal . 



118. The method of claim 110, \wherein the graphics 
processors can operate in one or more mc\des that affect at 
least one of (i) timing relationships between when image data 
are rendered, when frame image data ar^ released from 
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respective local frame buffers, and when frame image data are 
merged; and (ii) how the frame image data are merged to 
synchronously produce the combined frame image data . 

\ 119. The method of claim 118, further comprising 

instrticting the graphics processors to operate in the one or 
more modes on a frame-by-frame basis . 

\l20- The method of claim 118, wherein at least one 
of the modes provides that : 

one\ or more of the graphics processors completes 
rendering the Vmage data into the respective frame buffers 
prior to the end\of each blanking periods- 
one or more of the graphics processors completes 
rendering the image\ data into the respective frame buffers 
prior to the end of ^n integral number of blanking periods; 
and \ 

one or more ofXthe graphics processors includes an 
integral number of local ¥rame buffers and that the one or 
more graphics processors completes rendering the image data 
into the respective integral rvumber of frame buffers prior to 
the ends of a corresponding \ integral number of blanking 
periods - \ 

121. The method of clairk 118, wherein the modes 
include at least one of area divAsion, averaging, layer 
blending, Z-sorting and layer blending, \and flip animation. 

122. The method of claim 118, Vherein at least one 
of the modes is an area division mode prov\ding that at least 
two of the local frame buffers are partitioned into respective 
rendering areas that correspond with respectasve portions of 



the image area and non-rendering areas, and an aggregate of 
\the rendering areas results in a total rendering area that 
corresponds with all portions of the image area. 

\ 123. The method of claim 122, wherein the area 

divi^sion mode further provides that the at least two graphics 
proceiBsors complete rendering the image data into the 
respective rendering areas of the frame buffers prior to the 
end of each blanking period. 

\l24. The method of claim 122, further comprising 
synchronously aggregating the frame image data from the 
respective rendering areas of the at least two graphics 
processors based on alpha blending values to produce the 
combined frameX image data, and the combined frame image data 
are capable of ccs>vering the image area. 

125. TheVnethod of claim 118, wherein at least one 
of the modes is anXaveraging mode providing that the local 
frame buffers of at Vleast two of the graphics processors 
include rendering areas Vhat each correspond with all portions 
of the image area and tfoat the respective frame image data 
from the at least two loical frame buffers are averaged to 
produce the combined frame image data - 

126- The method of claim 125, wherein the averaging 
mode further provides that \he at least two graphics 
processors complete rendering Nthe image data into the 
respective rendering areas of the Yrame buffers prior to the 
end of each blanking period. \ 

127. The method of claim 1^5, further comprising 
synchronously averaging the frame image data from the 
respective rendering areas of the at \east two graphics 
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processors based on alpha blending values to produce the 
combined frame image data, and the combined frame image data 
5^re capable of covering the image area. 

\ 128. The method of claim 118, wherein at least one 

of t\e modes is a layer blending mode providing that: (i) at 
least \ome of the image data are rendered into the local frame 
buffers V>f at least two of the graphics processors such that 
each of tfoese local frame buffers includes frame image data 
representing^ a portion of the combined frame image data; (ii) 
each of the Vortions of the combined frame image data are 
prioritized; \nd (iii) the method further comprises 
synchronously producing the combined frame image data by 
layering each of tPie frame image data in an order according to 
the priority thereof\ 

129. The metlaod of claim 128, further comprising 
synchronously layering the frame image data such that one of 
the layers of frame image;^^ data may overwrite another of the 
layers of frame image data\ depending on the priority of the 
layers. \ 

130- The method of Vlaim 128, wherein the layer 
blending mode further provides tVat the at least two graphics 
processors complete rendering \he image data into the 
respective frame buffers prior to \ the end of each blanking 
period. \ 

131. The method of claim 118\ wherein at least one 
of the modes is a Z-sorting and layer blinding mode providing 
that: (i) at least some of the image datX are rendered into 
the local frame buffers of at least two\ of the graphics 
processors such that each of the at least \two local frame 
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buffers includes frame image data representing a portion of 
the combined frame image data; (ii) the frame image data 
\include Z-values representing image depth; and (iii) the 
m<Bthod further comprises synchronously producing the combined 
frame image data by Z-sorting and layering each of the frame 
images data in accordance with the image depth. 

\ 132, The method of claim 131, further comprising 
synchronously layering the frame image data such that at least 
a portioV of one of frame image data may overwrite another 
portion of\ frame image data depending on the Z-values thereof - 

13S. The method of claim 131, wherein the Z-sorting 
and layer blekding mode further provides that the at least two 
graphics processors complete rendering the image data into the 
respective frame buffers prior to the end of each blanking 
period. \ 

134- The Vnethod of claim 118, wherein at least one 
of the modes is a fiap animation mode providing that: (i) the 
local frame buffers \of at least two graphics processors 
include frame image data that are capable of covering the 
image area; and (ii) the;,^ method further comprises producing 
the combined frame image \iata by sequentially releasing the 
respective frame image data\ from the at least two graphics 
processors. \ 

135. The method of cSLaim 134, wherein the flip 
animation mode further provides th\t the at least two graphics 
processors complete rendering tnte image data into the 
respective frame buffers prior to Bhe ends of an integral 
number of blanking periods. \ 
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>^ 136. The method of claim 135, wherein the integral 
number^ of blanking periods corresponds to the number of 

graphics processors participating in the flip animation mode- 

\ 

\^37. The method of claim 135, wherein the integral 

number of l^lanking periods corresponds to the number of local 

\ 

frame buff erk^ participating in the flip animation mode. 

138. l^he method of claim 110, further comprising: 

\ 

receiviri^ at least one of a frame of the combined 
frame image data and at least one externally provided frame of 
frame image data; \ 

transmitting Vhe at least one of a frame of the 
combined frame image da\a and the at least one externally 
provided frame of frame mage data to at least one of the 
1^ plurality of graphics processors such that (i) at least one of 

™ the successive frames of frameV image data from one or more of 

the graphics processors may inWude at least one of the at 

iU \ 

kl least one externally provided frjame of frame image data and 

1^=3. the frame of the combined frame image data; and 

producing a successive frame of the combined frame 
image data based on the at least on\ of the at least one 
externally provided frame of frame imageXdata and the frame of 
the combined frame image data. >y 

139. The method of claim 110, furtlrer comprising: 

receiving and storing common image da\a in a memory; 

transmitting at least some of the common image data 
to at least some of the plurality of graphics proc(BSSors such 
that (i) at least one of the successive frames of fr^me image 
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:a from' one or more of the graphics processors may include 
at lea§t some of the common image data; and 

pi<xiucing a successive frame of the combined frame 
image data base?i>^n the common image data. 

140. The mefei^Lod of claim 139, wherein the common 
image data include texture^^'^ta . 

11. A method for processing image data to produce 
an image forXdisplay on a display screen, comprising: 

rendering the image data into frame image data using 
a plurality of graphics processors; 

storing \:he frame image data in respective local 
frame buffers; 

producing i^spective local synchronization counts 
irdicating when the fr\me image data should be released from 




e respective local frame buffers; and 



synchronously producing combined frame image data 
from the frame image data, 



142. The method of \ claim 141, further comprising 
producing a synchronization s\gnal that is synchronized in 
accordance with a display protocol defining how respective 
frames of the combined frame imageXdata are to be displayed. 

143. The method of claim\l42, wherein the display 
protocol defines at least one of \a frame rate at which 
successive frames of the combined ^rame image data are 
displayed, and a blanking period tha^ dictates when the 
combined frame image data is to be refresl^^d. 
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\l44. The method of claim 142, further comprising one 
of incrementing and decrementing the respective 
synchronization counts based on the synchronization signal. 

14to. The method of claim 144, further comprising 
releasing that respective frame image data for merging when the 
respective loaal synchronization counts reach a threshold. 

146. \The method of claim 145, further comprising 
providing respective reset signals indicative of when the 
respective synchronization counts should be reset. 

147. A Vaethod for processing image data to produce 
an image for covering an image area of a display, the method 
being carried out u^ing a subset of a plurality of processing 
nodes coupled together on a packet -switched network, the 
method comprising : \ 

selecting frW among the plurality of processing 
nbdes at least one acc^erator node including a plurality of 
sets of graphics processors, each graphics processor being 
operable to render the imaoe data into frame image data and to 
store the frame image data \n a respective local frame buffer; 

selecting from anvbng the plurality of processing 
nodes one or more merge noaes including one or more merge 
units, the one or more merge units including one or more local 
merge units and a core merge Vinit, a respective one of the 
local merge units being associated with each set of graphics 
processors and being operable Ao synchronously receive the 
frame image data from the respecmve local frame buffers and 
to synchronously produce local commned frame image data based 
thereon, and the core merge unit Aeing associated with each 
local merge unit and being operableXto synchronously receive 
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the local combined frame image data from the respective local 
merge unitsX and to synchronously produce the combined frame 
image data based thereon; 

estalolishing a control node including a control 
processor operable to provide instructions to the subset of 
processing nodes over the packet-switched network, and 
operable to sei^ct the subset of processing nodes to 
participate in pro\:essing the image data to produce the image 
for display; and 

employing kt least one packet switch node operable 
route data packets between the subset of nodes , the data 
Vpackets forming at least the image data, frame image data, and 
fs^cpmbined frame image dai 

o\ 

148. The method of claim 147, further comprising 
issuing one or more noffle configuration requests to the 
plurality of processing nootes on the packet-switched network, 
the one or more node configuration requests prompting the 
processing nodes to transrmit at least some information 
concerning their data processing capabilities and their 
destination address to the configuration node. 

149. The method of claim 148, wherein the at least 
some information concerning daVa processing capabilities 
includes at least one of a rate at Which the image data can be 
processed into frame image data, a number of frame buffers 
available, frame image data resolution, an indication of 
respective modes of operation supported by the graphics 
processors, a number of parallel patl:^ into which respective 
frame image data may be input for menging into the combined 
frame image data, an indication of \ respective modes of 
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operatiori supported by the merge units, memory size available 
for storirig data, memory access speed, and memory throughput. 

1^0. The method of claim 148, further comprising 
transmittingXthe destination addresses of substantially all of 
the processing nodes that responded to the one or more node 
configuration Requests to each of those processing nodes. 

151. Tne method of claim 148, further comprising 
transmitting the \information provided by each processing node 
in response to tha one or more node configuration requests and 
the destination adoLiresses thereof to the control node. 

152. The method of claim 151, further comprising 
selecting the subset of processing nodes from among the 
processing nodes thaV responded to the one or more node 
configuration requests\to participate in processing the image 
data to produce the image for display based their responses to 
the one or more node configuration requests. 

153. The method of claim 152, further comprising 
transmitting a request to \participate in processing the image 
data to produce the image rpr display to each of the subset of 
processing nodes prompting tnem to accept such participation. 

154- The method o:^ claim 153, further comprising 
transmitting one or more furtVier node configuration requests 
to one or more of the subset of processing nodes that 
responded to the request to participate. 

155. The method of claim 154, wherein the one or 
more further node configuration :ffequests includes at least a 
request for the node to provide information concerning a 
format in which the node expects Ito transmit and receive at 




least/ one of the image data, the frame image data, the 
combined \frame image data, and processing instructions. 

.56. The method of claim 155, further comprising 
determining\ which of the processing nodes are to be retained 
in the subsat of processing nodes to participate in processing 
the image data to produce the image for display based on at 
least one of\ the data processing capabilities and format 
information provided in response to the one or more node 
configuration requests. 



157. ThV 
switched network 



method of claim 147, wherein the packet- 
formed on a local area network. 




158. The Vnethod of claim 147, further comprising 
electing from amoir^ the plurality of processing nodes at 
east one video hub rfpde operable to (i) receive at least one 

a frame of the com&ined frame image data arid at least one 
externally provided frabe of frame image data, (ii) transmit 
at least one of the at Jjfeast one externally provided frame of 
frame image data and the\ frame of the combined frame image 
data to at least one of th^ graphics processors such that one 
or more of the successive firames of frame image data a next 
frame of the combined frame ipiage data may be based on the at 
least one of the at least oiip externally provided frame of 
frame image data and the fram^ of the combined frame image 
data . 

159. The method of claVin 155, further comprising 
selecting from among the plurality of processing nodes at 
least one memory hub node operableV to (i) receive and store 
common image data, (ii) transmit th^ common image data to at 
least one of the graphics processors such that at least one of 
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the sucdessive frames of frame image data and a successive 
frame of \ the combined frame image data may include at least 
some of tne common image data- 

1^0. The method of claim 147, wherein the packet- 
switched network is formed on an open network. 

16l\ The method of claim 160, wherein the open 
network is theXinternet . 

162. Tne method of claim 147, further comprising 
establishing a hi)erarchy among the subset of processing nodes 
such that the contirol node is an (n)th level control node, the 
at least one mergeX node is an (n)th level merge node, the 
packet switch node i^ an (n)th level packet switch node, and 
at least one accelerator node is an (n)th level accelerator 
node that includes an\ (n-l)th level control node and a 
lurality of (n-l)th level accelerator nodes coupled together 
by way of an (n-l)th level ^^acket switch node over the packet- 
switched network, 

163- The method of ^laim 162, wherein at least one 
of the (n-i)th accelerator nodes includes an (n-i-l)th level 
control node and a plurality o5 (n-i-l)th level accelerator 
nodes coupled together by way ox an (n-i-l)th level packet 
switch node over the packet-switcheVl network. 

164. The method of claimX 163, further comprising 
transmitting {n)th level informatiom sets over the packet- 
switched network to one or more of nhe subset of processing 
nodes that at least one of (i) contaim instructions, and (ii) 
contain various data used in the productyLon of the image. 
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165. The method of claim 164, wherein the 
instructions include information that causes the graphics 
processors, the local merge units, and the core merge unit to 
operate in one or more modes that affect at least one of (i) 
timing relationships between when image data are rendered, 
when frame image data are released from respective local frame 
buffers, and when frame image data are merged; and (ii) how 
the frame image data are merged to synchronously produce the 
combined frame image data. 

166. The method of claim 164, wherein the various 
data used in the production of the image includes at least one 
of texture data, video data, and an externally provided frame 
of frame image data. 

167. The method of claim 164, wherein each of the 
(n)th level information sets includes (i) an (n)th level 
header indicating that the given information set was issued 
from the (n)th level control node; (ii) a plurality of (n)th 
level information blocks, each including information for one 
or more of the (n)th level nodes. 

168. The method of claim 167, further comprising 
routing the plurality of (n)th level information blocks to the 
respective (n)th level nodes. 

169. The method of claim 167, wherein at least one 
of the plurality of (n)th level information blocks includes 
information for the (n) th level accelerator node, 

170. The method of claim 169, wherein the (n)th 
level information block for the (n)th level accelerator node 
includes a plurality of respective (n-l)th information sub- 
blocks for the respective (n-l)th nodes. 
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17U. The method of claim 170, further comprising 
routing the plurality of (n-l)th level information sub-blocks 
to the respective (n-1 ) th level nodes , 

172. "She method of claim 170, wherein at least one 
of the (n-i)th Vevel information sub-blocks for an (n-i)th 
level acceleratorX node includes a plurality of respective 
information sub-blocks for respective (n-i-l)th nodes - 

173. The rA^ethod of claim 169, further comprising 
selecting from amongV the plurality of processing nodes at 
least one (n)th level \video hub node operable to (i) receive 
at least one of a frama of the combined frame image data and 
at least one externally \provided frame of frame image data, 

^ (ii) transmit at least ome of the at least one externally 

ri \ 
i \ 

J provided frame of frame iViage data and the frame of the 

ly^ \combined frame image data t\ at least one of the graphics 
ill processors such that one or moype of the successive frames of 

llVvQf frame image data a next frame ofV the combined frame image data 
may be based on the at least\ one of the at least one 
externally provided frame of frame ^mage data and the frame of 
the combined frame image data . 

174. The method of claim 1a3, wherein at least one 
of the plurality of (n)th level information blocks includes 
information for the at least one (n)th level video hub node. 

175. The method of claim 169,\ further comprising 
selecting from among the plurality of processing nodes at 
least one (n)th level memory hub node operafcle to (i) receive 
and store common image data, (ii) transmitXthe common image 
data to at least one of the graphics processors such that at 
least one of the successive frames of frame image data and a 
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successi\\e frame of the combined frame image data may include 
at least s6me of the common image data. 



176. N;iie method of claim 175, wherein at least one 
-^^^of the pluralityN^ (n)th level information blocks includes 
Iformation for the ab\^least one (n)th level memory hub node. 
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